Effect of nanoparticles on digitoxin uptake and pharmacologic activity in rat glomerular mesangial cell cultures.
Our experiments analyzed the uptake of free and nanoparticles (NP)-associated digitoxin (DGT) by rat glomerular mesangial cells. NP were prepared by the nanoprecipitation method using the biodegradable polyester, polycaprolactone (PCL). Prior to in vitro experiments, the systems were characterized by means of spectrofluorimetry, dynamic light scattering, and size exclusion chromatography (SEC). The loading efficiency was 80.30 +/- 1.03% of the initial DGT amount in the preparation, and the average particle size was 176 +/- 8 and 161 +/- 6 nm for DGT-NP and "empty" NP, respectively. SEC studies revealed noncovalent interactions among the different chemical compounds in the formulation. In vitro experiments were conducted at 37 degrees C and pH 7.5 by incubating "empty" NP, free DGT or DGT-NP (10 microg PCL/mL; 100 ng DGT/mL) with glomerular mesangial cells for 30 and 60 min. Uptake of DGT by the cells was favored by its incorporation into PCL-NP and showed time dependency. After 30 min of incubation, no significant differences of drug uptake were seen between free DGT (13.1 +/- 2.8%) or DGT-NP (17.4 +/- 4.9%); however, the uptake of DGT, when it was associated to the polymeric carrier, increased by approximately 2-fold (37.8 +/- 5.7%) at 60 min, whereas no significant changes were observed for free drug (20.0 +/- 6.8%). The pharmacologic activity of the drug was evaluated by measuring the planar cell surface area (PCSA). "Empty" NP, free drug, or DGT-NP did not produce significant variations on the PCSA as compared with control cells after a 30-min incubation. Nonetheless, DGT-NP reduced the PCSA to 82.51 +/- 8.42% of control values when the incubation lasted 60 min. The ability of cells to exclude the trypan blue dye and the leakage of lactate dehydrogenase into the medium revealed no signs of increased toxicity from incorporation of DGT into PCL-NP. Therefore, PCL-NP improved drug uptake by the cells without altering the pharmacologic activity and toxicity of the drug. Thus, they can be a useful approach to target drugs to the kidneys or the heart.